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IhtfiftaflteiB 

A camplete listiog of dw claiXDS foDowB unmediatBly hereinaftBr. 

1 . (cuiientiy anKtuied) A pbmm reactor system fftfe^ 

Gutennost layer of a photooresist pattern that is si^oitedby a treatment object; said implsmt crust being fbnned responsive to 
exposure of tlie tteatmenl direct to a high dose ion implant mtroducea an implanted dopant into the ttealtnent object as 
mil as into the photooresiat, tbereby produdns s^id implant crust, said system comprising : 

a treatment chaitiber widiin v4»ch a p 
a Twy ivhich subjects the in^lant cnist to the plasma fo g us e nn s anowdol ' tatnnove Ihe implant em«i miPffnftlYB to 
jy^ymA.nriftn ftf ^i'^ fynpiMiteft HnpantL sBid plasma being fiee of babsens^ at bast to an ^pp^™"*^'"^ ft rniwyg thff 

2. (original Hie system of claim 1 wherein 9Bid hydrocazban gas produces low moleculat weight radicals in asid 

plasma. 

3. (original) The system of cbrimZ wberein said low molecular weight xadicab include a molecular weUht of less 
than c^roximataLy 30. 

4. (Qriguia]) llie system ofdaim 2 wharein said r^kulsinchide at ^ 
the plasma. 

5* (canceled) 

6. (previously amended) The system of claim 5 ^siMtein said in^lant crust overlies an unaltered region of an 
original photoresist layer and said plasma formed tulng said bydxocarboiL gas m oooxibination with oxygen is used to remove 
said unaltered region of photoresist 

7. (previcmaV^ii^i'^^^'^) '^^'^'^^^^ 

phptoredst layer are simultaneously removed using said plasma femBd with said faydtocaifbon gas in combmation with 
oxygen gas. 

8. (crlginid) The q^stam of claim 7 wherein said plasma is genemted with downstream plasma geoeretlon means. 

9. (original) The system of claim 1 wherein tetreatDQCBt object is a sczmconductoirwafbr, 

10. (original) The system of claim 1 ^vtiemn aaid lQdnicad>oa gas is in a range of ftom approximately 15% to 85% 
of an overall mixture whh tiiB o?cygien gas. 

11. (original) The system of claim 1 wherein said faydrocaxfoon gas is luetlune. 

12. (original) Hie system of daim 1 wherein 75% melhane and 25% oxygen foim an overall gas ntixture. 
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13. (ojrigtnal) The Bystemof Gkim 1 ^ticUi<ting an uubictmcoil for indu^ into tbeplmm at a power level 
ofatlMwt200W. 

14. (origiiiiil)I1tt system of daim 1 inffhuting m in^ttrt''vr ^ |wwm»» iiw nt n jmrn Iflvnl 
ofaffp ro odmately 3000 wattL 

13. (origizial) Hie systBin of Glaim 1 iachidine a parallel plate reactor fbr geoerating said plasma. 

16. (Grigjnal) The aystan of Glaixn 1 indndJog a xnlcixywave plasma source far generating said plasma. 

17. ({mgiiial) Tbe system of ckim 1 wherek said tieatrrient^ 
a p pf O x iiu atelyO.S to 15 Ton. 

. 18. (asriginal} The system of claim 1 wheieza said tieatmMit chamber is at a presacue of ap prox gna tely 3 Tcnr. 

19. (original) The system of daim 1 wbecem 

20* (ourrently amended) In a plasma reactor system at least florwe in removipg an in^lant czust that is formed as an 
ootezmoet layer of a photoresist pattem lluit id supported by a treatmant o^ect, aaid implant crust being fiymied re^tponsive to 
ea^Bure of the txeatmem object to a high, dose ksi mfi^^ 

well as into Ae photEureaisti titemby producing said implant cro5t» a mefliod oonnprimng: 

genenthig B plasma in a plasma cl]aixd>jQr using a fa^^ 
plasma is halogen £ree^ at least to an approximation, in a way which subjects the iz]4>lant crust to (he plasma for ueen 

the inq)lant crml prcvimiily prodnced bv introduction of aaid inylfliited Aipflnl wilhaiit die iiae of 

inlnidiicedbaloeenfl. 

21 . (odgjnal) The method of claim 20 wbenin aaid faydncarbon gna ptoduces lownoolseular weight radioala in said 

plasma. 

22. (original) The inedicsd of Glaim21 ^<diereto said low mnJeailar weight radfcala include a mnlaciilar wej^t of 
less than (^proximately 30. 

23 . (original) The meOiod of claim 21 wherein said hydmcaibon gas is capable of generating at least one of CH2 
mdicBls and CRy radicals in the plasma. 

24. (cance1ed(> 

25. (previously amended) The mellUTd of claim 24 wherein said implant crust overliea an unsltered region of an 
original pbotocesist layo' and the method includes using aaid plasma to renoove said undteicd n^on of photoresist 

26. (previcrusly amended) The method of claim 25 inchitting sinuUsneously removing said implant cmst and said 
unaltered tegion of said originBl photoresist layer using said plasma. 
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27. (origiBal) Hie mediod of claim 26 tnclmBng downstream geneniidn of said pfamm. 
2A. {original) The method of claim 20 ^^dwrein the treatment object ia a scnoicondoctor wafer. 

29. (<»igiDBl) T!u» natfaod of dajm20 inA^^ 
83% of oa overall mixtu» with die oxygen gas. 

30. (original) The madiod of daimlO vdureiii said hydrocaxfaoasas is oodiane. 

3 1 . (original) The method of dam 20 wfaarein 73% fflffftone and 25% oxygen fomi an overall gaa mixtme. 
least 500 vmtta. 

33 . (previously amended] The method of claim 20 includiqg inducing power into the plasma at a power levet in a 
xange fiomappxoxiniately 500 to 5000 watts. 

34. (previously emended) The raeftod of claim 20 inchidiQg ptesBurizi^g said treatment chamber at a preasure 
selectedintbe range of approximately 0.5 to 13 ton. 

(|it^^iil«wBly «ww«^Amd) Ttiii tirMrtiwwl ttf claim ^ tnelmfti^ proMnrianng iuritl iwtmgint rfi^tthtt* ttt A pfOMllTft ftf 

approximate^ 3 ton?. 

3a> (previoiiMy anendeiO Ttc method of claim 20 inohwting tfw at^ of piesauziBng said txeatmcnt chanoiber at a 
pftssute of approximately 1 tair. 

37 ; (withdrawn) A plasma reactor system at least fbr use in removing a process material cnist fiom a tnalme&t 
object, said ^tem comprising: 

a tteaiment chamber widnn which aplasma is genetated, that is auhrtantially halogen free^ usdzig abydcogen 
containing gas-in cflmlriiMticn with cxroer W'?^ fr*t "w™" b"« tmirtnin Irw-lnrf^ at 1 hyfaogcM fa a my 
v^eh subjects die ^ooesa zxiaterial crust to the plaansa for use m removal of die process materia] crust 

38. (wididiawn) Tho systanofclaim 37 wherein said h(ydn>epncontBi^^ 

gas, 

3?. (wittidrawn) The system of claim 38 ^^lierein each of said hydrogen gas and said oxygen gaa make up 
approximately one-half of the overall gas mixture. 

40* (wididrawn) The systmn of chum 38 wfaeieia smd ha^gen gas is pnn^^ 
from approximately 13% to 85%. 

41. (wMidiftwn} Tbe system of daim 38 iBcludiqg 9i«^^ 
taoge ottvptvadml/tiiy 0.S to IS Tort. 
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42. (wxthdraw} llie system of claim 37 ^/lierciattddpfloceuz^ 
cnutia fiinwdbyioniinplaiilationcifaaoid^^ 

43. (wHhdra^mi) The systemof elaim42 vHierain 8aid]»roce8ft2i3aterial crostoveriiefl nnunattexedxegiBa of laid 
otipimlpbOitoiresiBt layer end Baidplflaina fbnned lumg said hydrogen ga& in coiaaaiiifltiottwitiiwygwi is uaed to remove said 
unabmd ngifln of photaresiflL 

44. (wiihdiEWD) The aystem of claim 43 ^diefein said process zoaterial crust aod said unaltered regloo of said 
original photoreaist Iflyer are atoullaneoiisly raaoved using aald plasma fbtmed with said bydrogen gas in oooiMnarion wltfi 
oxygen gas. 

45 . ( witfadiaipm) The system of claim 37 wherein Ihe trealnaent object ia a semic onductar w£tXs 

46 . { vfilhdmwn) Ihe ayaton of claim 37 vrinein said faydrogen oontaiirins gas ia in a range of fiom. approximat<4y 
15% to 65% of an overall mixture with die oocygen gas. 

47 . { withdraw) Ihe ayatem of claim 37 including an inductive ooil fiv inducing power into the piiflflasa at a p erwer 
l«vd of St least SOO Watta. 

4S. (witbdiavm) The sysismof claim37 inchiding an inductive ooilfarindudngpower into the plasma at apower 
level in a range from approqumately 500 to 5000 watts. 

49. (withdrawn) The system of claim 37 ino^iding a parallel plate reactor fty generating said plasma. 

50. (withdrawn) The system of claim 37 indudisg a miciowiiveplitfims^^ 

51. (withdrawn) The system of daim 37 Ti4ieretn said treatment cfaainto 
approKiniately 0.5 to 15 Tott, 

52. (witldrawn} The system of ehdm 37 ^vrtierefai said treatment chamber ia at a pressine ofapproAJmately 3 Tor. 

53 . (witiidrawn) The system of claim 37 wheteln said treatment chamher is at a pleasure of appraxinately 1 Tccr. 

54. (wididrawn) In a plasma reactor system at least for use in removing a prooess material crust fiom a treatment 
object; a method comprising the steps of^ 

generating a plasma in a plasma chaixiber using a hydrogen containing gaa in coinbinBtion with oxygen gas such (hat 
the plasma is aubstantiBliy halogen fiee and so that an overall gas mixture includes at kaat 15% hydrogen in a way wliich 
subjects the process material to Ae plasma fi»r use in removal of the process material cnist. 

55 . (wifbdiawn) The mefiiod of dalm 54 ^nlmein said hydrogen contaimog gaa canaiats essentially of hydrogen 

gas. 

56. (wiftdmwn) The method of clafan55 vtoein each of said hydrogen gas and said oxygen gas make xsp at least 
MAT^ 5 of 16 USSN 10/665^67 



PAGE 9/20' RCVD AT 7/2012006 10:53:12 AM [Eastern Dayip 



p« 10 



approsdcialely one-balf of the overall g08 mi^^ 

57. (withdraw) The method of claixn 56 whereia Aaid hydrogen gas is provided in the oveiaU gaa mixtuxe in a 
nos^o ficocci spliLoxlin&tBly 15% to 8S96» 

58. (witfadisvm) TheniefhodofdaimSSiiidudii^presnuizi^ 
rii^e of Bcproxiniately 0.S to IS Toir, 

39 » (^ibdravm) Tha xDeOiod of clann 54 wfaerdn said process material is a pbotonesist and said piocesa tnaterial 
ctust la fbirtnedby ion in^lantation of an ocigiiiBlidliototeslat layer « a aurlhce of saidtreatiiienl otgect 

60. (witiidmvm) ThenieftodofclAim54v(toemdieta 

6 1 . (withdrawn) The tnethod of claim 54 wheram said hydrogen is in a range of fiom appxoodmatdy 15% to 8 5% of 
an ovtraU mixtuze with the oxysen gas. 

62. (wididrawn)Tboiiiethodofoilaim54 including the step of inducing powaf into the plasma at apower level of at 
least 500 Votia. 

63. (withdrawn) The mefliodofcdBim 54 the step of ifictatf 
ran^ fiom ^ppioximalely 500 to 5000 waite. 

64. (wilbdtawii) Tha method of claim 54 incliiding the step of pressurlztng tlie said treatment chamber atapresaure 
selected in the range of iqppioximatel^ 0.5 

65. (wid^wn) The method ofchdm 54 induding the 8tq> of pwsaurizfng tha iteati^ 
qipraQdttately.3 T«T, 

66u (wiAdrawn) The meihod of daim 54 hichidfaig the atq) of ptoasurizfaig the txeatment chamber at a ptessuxe of 
apptoxiniately ' 1 ToHTt 

67, (cuftentiy amended) A plaama reactor $y9tem (M^eaat fhr uaa-m xomovhig an implant crust that is fomoed aa an 
outetnsoetlayerofapbotoicBistpattGmthatiamvpQrtedhyatreBtnaento aaid io^lant crust being ftnnedcespcnasivB to 
axpoBure oftfae tieatmezxtoldecttoahi^dcmioninapkntviUchintioduCM 

well sa into tha photoresist; flieid>y piodudng said imphknt crusty said system contsdamg: 

a treatment chaniber widiin wliich a halogen dee plasma is generated using a gas in combinati on with oxygen gaa in 
a way which produces at least one of CH^ ladicals and radicals in said plaama to subject ihe m^lant crust to tbo plaassa 
l«r .i i«i fa nni M Mnl rtf lingafang the implant cniat previoualy fittrmad raflpopaive tn the inlTodiicfiori of sAi^ iWD^^ 0?P^t 

68. (cmaentiyBnacindecO In a plaama reactor systrnn at toart for 

outermost layer of a phdoreslat pattern that ia si^qported by a treatment ohjecty said in^lant crust beiqg ibdmed tesponshre to 
esqxMuie of the treatmeAt object to ahighdose ioauxplast whiiohinttodoees an iniplanted dopant failo d» treatnaent object aa 
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weQ as inbo tha photcmsist, therdiy pniduDisg said inqdMOt ctus^ a tnodiod cimqprifii2is: 

gewotiqg a lialogen fiee plasana in a plasma chamber usins a gas in. cdnbiiiation with oxygen gas in a way wiiicb 
produces at least one of CHj zadicals and CHy nuUcala in tfae plasma and ^vfaicfa subjccta the txiplant oust to the plasma iof 

in rmnn^rfll nf to remove Ac fattttlflttt Cfus t Ofevionsh; tmdiiced bv igfrndiictian nf aai^ implflnted di»flnt. flMifAv 
ffemiiviiiylhe inttlfltttcnigtwi<^^ 

69. (withdiEwn) A plaaioa Toaotor system al least fbr use in lemoving a idiotoresist layer &um a IreatmcBit object, 
said pbototesist layer induding an outcnnost citiat fanned by wgosure of flie phcrtnaeaiflt to an ion inmlantatim somce, aald 
system oon^priBix^: 

treatnient chamber within which said treatment obj ect is supparted; 

first ipeanB fiarintrodiieiiie a first halogen fice plaana in said treatment 9ha3i)ber\i8lng hydro gas iaoombinatioti 
with oxygen gas in a voy vAricli Bobjects die outers 

oiuetmost crust so as to leave on inDecmoatpoirtlon of said photoresist laya on Ifae txeatmsmt objeet; 

second means fbr use in removing at least a substantial part of said innermost portion ofsaidphotoreaist layer such 
tkut a residue remains on the irealment object^ said mkhie relating to at least one of the outenaost cnist and die jxmennost 
portion of the photoresist layer; and 

third means fixr geoexBting a second halogen fine plasma usiog a hydrocarbon gas in combination wlA oxygen gas 
and for exposing the lesidue to the second plaanu to reinofve said residue 

70. (witfadrnwA) In aplaama reactor system at least fibruae in zemoving a photoresist layer fiYxm a treatment object 
said photoreaifit layer '^Inrifne an outenoDst crust dxnned by exposure of the photozeaiat to an ion unplantation sourcoi a 
tnetbod conprising: 

aupporting said treatment object widiin a treatment cbasnber ; 

producing a first halogen fiee plasma using hydrogen gas m comhination wifhogygem gas and subjecting the 
outenooet crust of dia treatment otj ect In said treatment ohamber to the first plasma to remve at least a suhatantial portion of 
die outnraoBt crust so as to kave an innemioat portion of said photoresiat layer on the treatment object; 

removing at least a substantial part of seid innermost kyer of said photDresist layer such that a residue remains on 
die tieatment object^ aaid residue xelatii^g to at least one of the outermost crust and tfae innermost portion of the photoreBist 
layer, and 

generating a second halogen free plaama using ahyd t ocatbon gaa inconibinBtion with oxygen gas andqiq>osiQg the 
residue to die second phuma to reniDve aaid residue from eaid treatment ot^'ect 

7 1 . (withdrawn} A piasma leador system at least fbx us e m renioving a photoresist layer from a treatmeni obj ec^ 
said photDiesiat layer including an outermost cntit fanned by exposure of the photoresist to an ion. in^lantadon source in a 
way wMcfa may additionally fami inqplast residues^ said sysfam comimsing: 

a treatmeiit diand)cr widmi which said treatnient object u 

fillet ineans far introduou^ a fim i^lasaaa hi said tceatn 
gas such that die first plasma Is substantially fiiee o f halogens and in a way which subjects at least die ontaRnost crust to the 
first plasma to remove at least a portion of the outermost civist so as to leave an imdcrlying portion of said photorcsiat layer 
on ibt treatment object along with at least a portion of aaid in^lant residues^ and 
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fleeand iiMBm gezierating R Mcond plasma u 
the second plasma ia subBtandally ftce of bakgena and fiir oqusing the undeilyiQg pordoa of die phottmaifit layer and any 
remaimqg portion of tbe huplam leaidiiea to 6ib aeeond plaama for xohoivbI from aaid ue at tment object. 

72. (wi4idraw)'niBflyBtemGfGlB]in71 wbeieinaaidfiniineamieDiovesBaiibstBiitiaLpBilof 
gychtiiatgflMupderiying portion of thgphotote 

beaeadi the putemiDat CTUSt and aaid second meana lemovca a snixitenflal part of aaid wxtortying portion of the photnreriat 

73. (wilfadiawn) InaplaaixiaxeoctorsystematkBstfariiBeinrcniov^ 
said photozesi^ layer iiichiding an outennost imut fi^ 

way which may addidonally form in^lant teodiaea, a m canonising: 

suppoctfaig iSao treaUiiciil olsgect in a Uoatxuaot chainber^ 

introducixig a first plasDia in said treatovnt chand^ 
sachet die &Qt plaama is substantially fiee ofhalogens and in « way which gubjecta at leaat the outemiost ciuat to the first 
plasma to remove at least a portion of the outermost cnist so as to leave an imdBrlying poxtion of said photoresist layer oa the 
tt^tmcflt object aloi^g widi atleast a porthm ^aaid imtdant raaidDes; and 

flenentmg a second plaama using a hydrocaibon gpa hi confti^^ 
Bubstantidl^ fi« of halogona and esq^oaing tha undedy^ 
in^laot residuee to die aecoml plasma &r xcniovitig die ii^ 
residues fiom said treatment olgecti 

74. (wittidrawi07beinediodofclaxm71 whexeiD said first ineanaiemdirea at least a sidMts^^ 
outemiDst crust such that aaid undeilyiiig portion of die pbotoreai^ 

disposed beoeadi the Qutcnmst crast and aaid second means it^^ 
pbototesistt 

7^ (■ffllirmtly ffTrm^**^ ^ rmnntrw myntrnm l i n n * Tnw i mn ■■■ niihi rtiiilti^ mmt ^ inA rmovet a pHQCe— 

fealdue fioma^treaimeilt ol^eet^ whidipmceaa residue is formed on tbe tcaatment ot^ect at least in part, aa a itsalt of 
resnoving an ion implanted photXMcaiat from the treatment object, said ion implanted photmsist crust behig fbimed 
mspcosive to exposure of tlie txeatmem object to a high dose ion in^lant vvAilc^iintcoducea an implaTited dopant into the 
treatment otgcct as wall aa into die photoresist such that said residues at least contain an implant dopant species, aaid systsm 
coCT yrtstn g! 

a tzeatrnent ch^ndMr wilbiii Yrtiich a 
a way which subjecta the prooeaa residue inchidmg &e implant dopant species to 4ie pkama f*w una in faww^Fnl nf to ramova 
»T,P p,.^r*«a rm^thim tngilHAing n«A iTTylg nted dopant diamin^ aaid flJaama being fiee of haloeetis. at least to an aomogrfmalion, 
to Mttove thf i fifoeeM rerid»A ^t»h^ die dopant apcciea withoat the uae of haloeena. 

76. (cuimtly amended) In a plaama reactor aystemaUeast for us&ttremovhig a process residue fiom a trcatm^ 
otject, which process residue is formed onto treatment otjecti at bast in part^ as a result of removing anion jmplnuted 
photoresist fiom the ireatmrat otgect, said ion inplanted photoresist cnistbcnig formed responsive to exposure of ffae 
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trealmBnt obdeot to a high dose ios ixuplant^p^iieh mtiodiices aoiiisplAtilQd dop&nt Into the treatment object as vvdl as tnto the 
pbotoiesbt such Oat said x«sldue8 at least contain an in^Iant dopant species, a method ooznpiisifiig: 

geneiBtingaplastininaplafliiiBdiazziberiuit^aby^^ suchtbatte 
plafima is halogen free, at least to an appzoxiizmtion^ ina way^ch subjects pzocessxesidue incbidiitg the inq)lant dopant 
spedeatotheplafimaforuseiniemovalofthe pmcaaa tiMtAia alcmy widi flie famlairt dooant soaeieft therein to remove the 
process reaid iie contHinlnf the toplam aneciea witfiout the use of halopffw. 

77. (withdrawn) A plasma leactDTsystein at least fur use in lemo aprocess residue fiom a treatment object^ 
^ch process residue is Ibrn^ on tiie treatment obj act, at least in pai% as a result of xcnioving an ion m^laated phataieaist 
from the treatmeat object^ said system conipiising; 

a treatment cfaanaber wxAwi which a plasma is generated* that is substantially halogen ftee, using a hydrogen 
ymtefajt^gM I'n camhlttfltiftfi wife fHcygen gaa audi tiial sii flvcfall gas mixtpre tnehides at least 15% hydtogen ina way 
which subjects- the process residue to te plasina for use hi removal of Ae process residue. 

78. (withdrawn) The system of claim 77 wherein said hydrogen containing gas consists essentially of hydrogen gas. 

79. (wifiidrawn) In a plasma teactCMr system at least for use in removing apfocess residue firom s t reatment objecc 
which pfocess residue is finmed on the trvatmsnt object, at least in pait^ as a resutt of lerrxmi^ an ion inflamed phaumaist 
fixmi Ae treatment object^ a method con^nisirig: 

genefadng aplaama in aplasma chamber using ahydrogen coutaining gas in combmationwidi oxygen gas such that 
the plasma is sidMtentiaUy halogen fiM and BO that an overaU gas inl^ 
sutrfeciB die process residue to the plasma fbf use inreroovaloftlMpfoeess residue. 

80. (wi^drawn) The system of claim 77 wherehi said hydrogen contflintng consists essentially of hydrogen gas. 

81. (previously presant«Q The systcnnof ctahn 1 wherein 50% meflwfue and 56% oxygen form an ovemll gas 

mixture. 

82. (pceviouabr pcesmted) The msdiod of ckim 20 *vrfieiein 50% meftune and S0% ostygen fbnn an ovenll gas 

mixture. 

83. (new ) A method for treating a worlq^dfice, eotx^snsing: 

Snming a patterned layer of photoresist on a device side of the woilqsiece; 

exposing One photocesist aid a selected region of Hia wadq)Iece to a high dose ion implantation to irnplant a dopant 
spades mto the selected region of the woikpiece as well as into said pfaotoieaist to praduoe aa in^dam enist as an outer layer 
of the photdreaist in an jnteractton responsive to irrylantntfan of said dopant 8|>eeies; 

generating a ptaaxna using a hydroeaabon gas in oon^in«tl(mwidi oxy^ 
at least to an ^>proxixnatifni; and 

exposing die irnplam crust to die plasma to remove the implant cxvst* previously produced by inttoduction of said 
in^lantBd dopant. 

MAT-4 9 of 16 USSNW665,267 



PAGEm0'RCVDAT7/20i20&6'l0:53:12AM[EastemDaylight^^^^^ 



Jul 20 gOOS 7137HM Boulder Pattern Services, 303-489-8516 p. 14 

B4.(spw)Tbeiii0ttiodofdBini SSinfiliidnBftdeotlttgtitein^^ 

85. (new) Tb« tBothod of ekim 83 jnc^^^^^ng exposing said woikpiece witb an ion ethcrgy ra^gipg ftom SKeV to 500 
KeV and an iitq^lant ion dose gieater than 1.0 xiO*^ ixma/cu?. 

86. (new) The niBdMid of claim 83 ^vlwiran tte 

87. (iww) Tlie oMtliod of claim 83 wfaflcdn S0% mdfa^ 
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